The lipolytic activity of human placental lactogen (HPL) was measured using adipose tissue pieces and free fat-cell suspensions. HPL in non-physiological concentrations stimulated lipolysis after a latent period of 2 h. The preincubation of tissue pieces with HPL in physiological concentrations (8 \g=m\g/ml) increased the rate of theophylline-stimulated lipolysis.
INTRODUCTION
Pregnancy in man may constitute a diabetogenic stress in that it leads to increased fasting plasma free fatty acid (FFA) concentrations, a decrease in fasting blood glucose concentrations, an antagonism to insulin by peripheral tissues and an increased pancreatic response to an insulinogenic stimulus (Kalkhoff, Schalch, Walker, Beck, Kipnis & Daughaday, 1964) .
The factors responsible for these metabolic alterations have not been identified although the placental hormone, human placental lactogen (HPL ; also called human chorionic somato-mammotrophin) has been implicated. HPL concentrations increase progressively in the maternal circulation during pregnancy, reaching serum con¬ centrations of 5-10 /¿g/ml during the third trimester (Saxena, Refetoff, Emerson & Selenkow, 1968; Samaan, Bradbury & Goplerud, 1969) .
Some of the metabolic changes associated with pregnancy have been induced in non-pregnant animals with HPL. Dogs given daily doses of HPL showed increases in plasma FFA and blood glucose concentrations (Burt, Leake & Pruitt, 1966) and the addition of HPL to isolated rat fat-cell suspensions increased the release of FFA and glycerol into the medium (Turtle & Kipnis, 1967 Determination of lipolytic activity in rat adipose tissue Adipose tissue removed from normally fed rats and rats starved for 24 h was in¬ cubated in standard reaction mixtures with and without HPL (0-2160/¿g/ml) for 1-5-3 h at 37°C. At intervals (1-5, 2 and 3 h) samples (0-1 ml) of the suspension medium were removed and analysed for glycerol.
The effect of theophylline-induced lipolysis was determined as follows. Adipose tissue (300 mg wet weight) from fed rats and rats starved for 24 h was incubated in standard reaction mixtures with and without HPL (0 or 60/¿g/ml) and dexamethasone (0 or 0-4 /¿g/ml) for 3 h. At the end of the reaction period, the pieces of adipose tissue were removed, washed in fresh Krebs-Ringer buffer (37 CC) and each was transferred to a fresh flask containing buffer (5 ml; 37°C ) and theophylline (0 and 0-1 mg/ml). The flasks were incubated for 1 h under the same conditions as before and samples of the supernatant were then analysed for glycerol.
Determination of lipolysis in fat-cell suspensions A suspension of fat cells was obtained using the method of Rodbell (1964) . The fat cells were diluted to a known volume in Krebs-Ringer buffer at 37°C so that portions (100 µ ) used in each incubation contained 50-100 mg of fat cells (wet weight Tissue from normal rats HPL dose-response relationship The effect of different concentrations of HPL on adipose tissue lipolysis was in¬ vestigated in normally fed and starved rats. Except in non-physiological concentra¬ tions (2160/¿g/ml), HPL had no effect on lipolysis in tissue from normally fed rats during incubations of 2 h at 37°C , but during the third hour of incubation some stimu¬ lation occurred with 200 or more/¿g HPL/ml (Table 1) . With tissue from starved rats, HPL (0-130/¿g/ml) had no effect even after a 3 h incubation period (Table 1) .
Pre-incubation of tissue with HPL Pre-incubation with HPL at near physiological concentrations (60/¿g/ml) signifi¬ cantly increased theophylline-induced lipolysis in adipose tissue from normally fed rats (Table 2) . Adipose tissue from rats starved for 24 h was also examined under similar conditions. Starvation significantly increased both the basal and theophyllineinduced lipolytic activity of the incubated tissue.
Pre-incubation of adipose tissue from fed rats with dexamethasone alone had no effect on the subsequent theophylline-induced lipolysis but dexamethasone had a synergistic action with HPL. Thus, whereas pre-incubation with HPL in concentra¬ tions of less than 60 /¿g/ml had no effect, pre-incubation with HPL (20 /¿g/ml) and dexamethasone (0-4/¿g/ml) had a highly significant effect (P < 0-001) (Table 3) . Theophylline added HPL (20 /tg/ml) to medium (mg/ml) Dex (0-4 /tg/ml) HPL (20 /tg/ml) + Dex (0-4/tg/ml) . This value refers to the significance of the difference between the lipolysis caused by the hormones and the control. The difference between lipolysis caused by dexamethasone and dexamethasone + HPL was highly significant (P < 0-001). The effect of HPL on lipolysis in fat-cell suspensions The effect of HPL on isolated fat cells and adipose tissue was identical. An increase in the rate of HPL-stimulated lipolysis was detected only during the third hour of incubation although the concentration of HPL required to increase lipolysis approxi¬ mated physiological concentrations (50/¿g/ml) ( (Table 3) . Fain, Kovacev & Scow (1965) (Butcher, Baird & Sutherland, 1968) , other hormones such as growth hormone (Fain, 1968; Goodman, 1968) and HPL require a latent period of several hours. If HPLinduced stimulation of adipose tissue lipolysis does involve protein synthesis, further experiments are needed to identify which protein is involved. The lipolytic sequence described by Huttunen et al. (1970) shows that several proteins are involved in the overall lipolytic process. The finding that HPL (500 /¿g/ml) stimulated adipose tissue adenyl cyclase activity after 15 min (R. C. Strange, unpublished results) suggests that the protein synthesized mediates a step after hormonal stimulation of adenyl cyclase activity.
The results of the experiments described suggest that the effect of HPL during pregnancy is to increase the rate of maternal adipose tissue lipolysis in response to a lipolytic stimulus by a mechanism involving protein synthesis. This has the advantage of conserving maternal glucose for foetal use.
